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@ Four port frequency diplexer. 

© A diplexer for communicating signals in two dif- 
ferent frequency bands with separate polarizations in 
each band may. for example, concurrently separate 
low frequency received signals of orthogonal po- 
larizations from higti frequency transmitted signals, 
also of orthogonal polarizations. To this end a com- 
mon square waveguide leads to serially disposed, 
axially displaced, orthogonal mode transitions at 
which branches are made to closely coupled 
lowpass fillers that communicate with separate ports 
for low frequency signal bands. A smaller square 
waveguide coupled to the second of the orthogonal 
^mode transitions communicates with another ortho- 
2fgonaI mode transition at which axially displaced 
branches communicate with other ports for high fre- 
^quency signal bands. 
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FOUR PORT FREQUENCY DIPLEXER 



Background of the Invention 



The need for transmitting and receiving micro- 
wave energy at different frequencies and with dif- 
ferent polarizations is now often encountered in 
telecommunications systems, such as ground 
based antenna systems which communicate with a 
satellite. In a typical installation, a given frequency 
band is dedicated to a preselected number of 
frequency separated channels each having a car- 
rier of designated frequency. For more effective 
use of the band, separate information carrying sig- 
nals at each frequency are propagated with 'hori- 
zontal and vertical polarizations, enabling two pro- 
grams to occupy the same part of the spectrum. 
Various techniques are known for separation of 
signals in accordance with polarization, including 
dual ports of orthogonal orientation, mechanically 
rotatable frequency selective elements and the like. 
However, it is desirable concurrently to transmit 
and receive in both frequency bands and both 
polarizations. It is also often desirable to use the 
same or a like arrangement to separate received 
signals of different polarizations in two frequency 
bands from a common port, or to combine trans- 
missions from four different sources at a common 
port. 

For tiie typical transmit and receive application, 
a broadcast band often uses 24 channels, with 12 
diff rent frequencies and both horizontally and ver- 
tically polarized signals at each frequency. Where 
it is desired both to transmit and receive concur- 
rently, dynamic switching and circulating devices 
cannot be used and a diplexer must be employed. 
With four discrete information bands, however, the 
problems of achieving efficient signal separation in 
a passive manner are considerable. Where a 
diplexer can function with needed efficiency, how- 
ever, it can couple an existing antenna system to 
transmit/receive electronics and provide capabilities 
for doubling or quadrupling tire capacity of an 
existing system. However, to do so economically 
requires overcoming a number of interrelated prob- 
I ms. 

When electromagnetic wave energy is trans- 
ferred along a waveguide, the waveguide is usually 
configured so as to propagate energy stably in a 
preferred mode. Thus, tiie broad and narrow walls 
of a rectangular waveguide are so dimensioned as 
to propagate most efficientiy at a given frequency. 
In this mode of propagation the electric field vector, 
in effect the wave polarization, is perpendicular to 
the broad walls, and the waveguide will not propa- 



gate tiie orthogonal polarization. A square 
waveguide can adequately, but somewhat less 
stably and efficiently, propagate two orthogonally 
polarized signals at the chosen wavelength. How- 

5 ever, difficulties quickly arise if it is desired to 
propagate additional signals at a second 
wavelength, shorter than the first. Here the square 
waveguide does not act as a cutoff, as it might if 
the second wavelength were too long, but tends to 

TO - introduce multi-mode operation, internal reflections 
and inherent losses. Nonetheless, a common port 
and waveguide section are needed for diplexers 
used in conjunction with a common antenna. In this 
combination the high power transmitted signals 

75 provided to the antenna feed cannot significantiy 
interact with the much lower power level received 
signals. Likewise the signals of different polariza- 
tion should be kept distinct, and spurious modes 
cannot be introduced. 

20 Specifically, It is necessary to maintain a very 

low VSWR and a minimum interchannel isolation 
that is greater than 30 dB, while also having very 
low insertion loss and a high degree (in excess of 
35 dB) polarization purity. Prior art systems have 

25 recognized the problems of internal signal reflec- 
tions, and the creation of undesirable modes of 
propagation, and have accordingly adopted sophis- 
ticated expedients for achieving the needed levels 
of performance. These have usually been based on 

30 the premise that symmetrical couplings and com- 
plex configurations, are needed, with the result that 
the systems have been both cumbersome and 
expensive, and have often resulted in lower perfor- 
' mance than is desired. 

35 With existing systems, moreover, both price 

and performance present substantial problems and 
it is desirable to have a passive -diplexer system 
that not only is lower In cost but improved in 
performance. 



40 



Summary of the Invention 



45 A diplexer in accordance with the invention has 

a common input port communicating with a square 
waveguide supporting propagation of four different 
information carrying bands, comprising two at a 
lower frequency having vertical and horizontal pe- 
so larizations respectively, and a corresponding or- 
thogonally polarized pair at a second frequency 
band. The signal paths to and and from the com- 
mon square waveguide include three serially dis- 
posed orthogonal mode transitions, a first pair for 
low frequency signals and a third for high fre- 
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quency signals. Side coupled junctions are asym- 
metrically placed relative to these transitions to 
transfer ver^ca! and horizontally polarized compo- 
nents of the signals. Signals in the lower frequency 
band are transferred between individual ports, for 
horizontal and vertical polarization respectively, to 
or from the common square waveguide via low 
pass filters. The higher frequency signals are fed 
into or taken from the system between two other 
separate ports coupled to the third orthogonal 
mode transition, also in an asymmetric manner. A 
second square waveguide couples the third or- 
thogonal mode transition to the first pair of or- 
thogonal mode transitions, and supports both 
modes of polarization at the higher frequency. High' 
frequency transmitted wave energy from two ports 
is propagated through the transitions, being re- 
jected at the lowpass filters. The placement of the 
junctions and the asymmetrical waveguides are so 
arranged that the electrical properties are equal or 
superior to those obtained with more complex prior 
art systems, For example if the signals are in the 
C-band with a higher frequency transmit range of 
5.850-6.425 GHz and a lower frequency receive 
range of 3.625-4^00 GHz, the insertion loss is less 
than 0.2 dB. the VSWR is less than 1 .2:1 and the 
isolation between the bands is 35 dB minimum. 

In a particular example of a diplexer in accor- 
dance with the invention, the asymmetrical arrange- 
ment of arms and junctions is utilized together with 
special waveguide and filter constructions which 
can be fabricated in one piece by precision elec- 
troforming techniques to provide performance su- 
perior to that available in the prior art. A first 
square waveguide forming the common port at one 
end leads to a first transition section which is 
intercepted by a side junction incorporating a cor- 
rugated waveguide filter and a serially coupled 
capacitive filter comprising a reduced height ridge 
waveguide. These elements form a lowpass filter 
that leads to a port for vertically polarized low 
frequency waves to be received. Subsequent to the 
first transition section, a second junction leads to a 
second corrugated lowpass filter, to transfer hori- 
zontally polarized low frequency received energy to 
a separate port. Along the principal axis of the 
common waveguide, after the second low frequen- 
cy junction, a second square waveguide is coupled 
to a third orthogonal mode transition. Into this tran- 
sition another side junction is defined that leads to 
a rectangular waveguide which propagates high 
frequency vertically polarized transmit energy. An 
in-line rectangular waveguide propagates horizon- 
tally polarized waves at the same frequency into 
the transition as well. Consequently, four wave cou- 
pling paths are established with the common port 
for concurrent, non-interfering operation. 

The diplexer may be compactly arranged by 



disposing the ports in a common plane through the 
us of 90? bends in three of the waveguide sec- 
tions. With this arrangement, both polarizations of 
the low frequency transmit band are coupled into 

5 the common waveguide and port with a high de- 
gree of isolation from the high frequency ports, and 
received energy is distributed, in accordance with 
its appropriate polarization, to the proper port with 
minimal creation of multiple modes or cross-chan- 

70 nel interference. 



Brief Description of the Drawings 

75 

A better understanding of the invention may be 
had by reference to the following description, taken 
in conjunction with the accompanying drawings, in 
which: 

20 Rg. 1 is a perspective view of a diplexer in 

accordance with the invention: 

Rg. 2 is a side view of the diplexer of Rg, 1 ; 

and 

Rg. 3 is an end view of the arrangement of 

25 Rg. 1. 

Detailed Description of the Invention 

30 

A dual frequency band diplexer 10 having a 
common port 12 is depicted in Rgs. 1-3 as used In 
a satellite system in which the common port 12 
feeds signals to and receives signals from an an- 

35 tenna feed 14, shown only generally. The antenna 
feed 14 is associated with an antenna system (not 
shown) while the diplexer 10 has four separate 
ports lying in a common plane, the first and second 
of these ports 16, 17 being for high frequency 

40 transmitted signals of vertical and horizontal polar- 
ity respectively. Third and four ports 18. 19 respec- 
tively are for low frequency received signals of 
horizontal and vertical polarity respectively. The 
transmit bands are in the range from 5.8 to 6.5 

45 GHz. while the receive frequency band extends 
from 3,6 to 4.3 GHz in this example. 

For compactness, and ease of coupling to the 
associated system, the four ports 16-19 are joined 
together in a common plane which they occupy by 

50 a flange 22 to which external waveguides (not 
shown) are coupled, to extend from transmitters or 
to receivers. (not shown) in the associated system. 
The system may also include pressure sealing 
windows that are transparent to microwave energy 

55 for providing barriers against leakage under dif- 
ferential pressures. It will be understood that the 
given frequency bands are merely examples, and 
also that the relative orientations that are given for 
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horizontal and vertical polarization are arbitrary, in- 
asmuch as the diplexer can function in any attitude. 

A common square waveguide 24 is dispos d 
along a linear reference axis and coupled to the 
common port T2. This square waveguide 24' is 
sized to support both horizontal and vertical propa- 
gation modes over a broad frequency band that 
covers both the transnnit and receive frequency 
ranges. For the frequency bands given the square 
waveguide 24 is 1.79" on a side, which is an 
intermediate size for the two wavelengths used, 
and which propagates both polarizat ion of both 
frequencies without either cut off or spurious mode 
introduction. For precisiorr and ease of manufac- 
ture, it is preferred that the entire diplexer 10 be 
fabricated by electroforming. which enables interior 
surfaces to be precisely dimensioned, of highly 
conductive materials, and free of irregularities. Both 
high frequency and low frequency modes and both 
vertical and horizontal polarization modes are thus 
supported in this common square waveguide 24. 

The common square waveguide 24, in the di- 
rection away from the common port 1 2, joins a first 
orthogonal mode transition 26 which reduces, in 
successive steps, the distance between the lateral 
sides (as viewed in Figs. 1-3) of the square 
waveguide 24. leaving the top to bottom spacing 
the same. A first side wall junction 28 extends 
perpendicularly from the midregion of the first or- 
thogonal mode transition 26, and is directly coup- 
led to a first low pass filter 30 in the form of a 
corrugated waveguide section which supports the 
receive band vertical mode of polarization only. In 
a preferred arrangement, subsequent to the first 
lowpass waveguide filter 30. a 90? angle 
waveguide 32 turns the wave path into parallelism 
with the reference axis of the common square 
waveguide 24 and is coupled to one end of a 
second lowpass waveguide filter 34 in the form of a 
reduced height ridge waveguide section having ad- 
justable tuning posts 36. The internal ridge extend- 
ing along the underside of the waveguide 34 is not 
visible in this part of Rg. 1, but can be seen in a 
different branch arm. A first step transition 38 of 
rectangular cross-section at the opposite end of the 
second lowpass ridge waveguide filter 34 couples 
to a rectangular waveguide section 40 for transfer- 
ring the vertically polarized receive band signals 
directly to the fourth port 19. The cross-sectional 
dimensions of the waveguide section in this exam- 
ple are 2.29" x 1.145". 

The horizontally polarized receive band signals 
propagate through the first orthogonal mode transi- 
tion 26 into a second transition section 42 which 
reduces in height (as seen in Rgs. 1 and 2) and to 
which is coupled a second side junction 43 fprming 
a T with the top wall. The top wall of the second 
side junction 43 is coupled to a third lowpass filter 



44 (in the form of a corrugated waveguide) which, 
via a second 9Q? angle section 46, communicates 
with a fourth lowpass waveguide filter 48 (another 
reduced height ridge waveguide). Thus this branch 
5 also rejects the high frequency transmit band with- 
out significant distortion of the field patterns at the 
side junction 43. A second step transition 50 from 
the fourth lowpass filter 48 provides the desired 
output coupling to the third port 1 8. 
70 The high frequency transmit band signals are 

applied ict the first port 16 and second port 17. 
these receiving the vertically polarized and horizon- 
tally polarized signals respectively. From the first 
' port 16, vertically polarized signals are transmitted 
75 along a first high frequency waveguide section 52 
that supports vertical polarization and is parallel to 
the longitudinal axis of the common square 
waveguide 24. The transmit energy is directed 
through a 90? comer section 54 to a side arm 
20 junction 56 leading into a third orthogonal mode 
transition 58 that is coupled in-line to the second 
orthogonal mode transition 42 via a second small 
square waveguide section 57 that supports only 
waves in the high frequency transmit band. Axially 
25 in line with the third orthogonal mode transition 58 
and the second port 17, a second high frequency 
waveguide section 60 is oriented to propagate hori- 
zontally polarized waves in the transmit band. The 
third orthogonal mode transition 58 cuts off any low 
30 frequency receive band signals" while efficiently 
passing the horizontally and vertically polarized 
transmit band signals. The rectangular waveguides 
52, 60 are .622" x 1.372" in cross-section, while 
the second square waveguide 57 is 1.18'* square 
35 so that the transition 58 must increase in the verti- 
cal direction while decreasing in the horizontal di- 
rection (as seen in Rgs. 1 and 2). 

In operation, the system of Rgs. 1-3 functions 
to concurrently transfer four different signal bands 
40 in the appropriate directions between the ports 16- 
19 and the common port 12 leading to the antenna 
feed 1 4. The vertically polarized signal band that is 
to be transmitted is applied to the first port 16. 
from which it is propagated via the first high fre- 
45 quency waveguide section 52, the comer section 
54 and the junction 56 into the third orthogonal 
mode junction 58. From this junction 58 it cannot 
be propagated in the second high frequency 
waveguide section 60 due to the orthogonal ori- 
50 entation of that element, and it transfers along the 
second square waveguide 42, past the second 
transition 42 and second junction 43. and through 
the first orthogonal mode transition 26 to the com- 
mon square waveguide 24 and thence to the output 
55 at the common port. 12. The vertically polarized 
high frequency transmit band is rejected at both 
the third lowpass filter 44 presented at the second 
junction 43, and the first lowpass filter 30 pre- 
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sented at the first side wail junction 28. Each of the 
successive square and rectangular waveguide sec- 
tions propagates the vertically polarized transmit 
band without substantial spurious modes until the 
common port 12 is reached. 

Wave energy of the horizontaily polarized 
transmit band, also at high frequency, passes lin- 
early from the second port 17 through the second 
high frequency waveguide section 60. the third 
orthogonal mode junction 58, smaller second 
square waveguide 57 and the two transitions 42 
and 26 serially into the common square waveguide 
24 and then the common port 12. 

The spurious mode generation problem occurs 
only for the transmit band signals. Typically, side- 
junctions 28» 43 would by virtue of their design 
cause generation of high levels of undesired higher 
order waveguide modes which for transmit band 
signals would propagate through waveguides 42 
and 24 to the common port 12. The very close 
proximity of lowpass filters 30 and 44 in relation to 
the symmetrical transitions 42, 26 functions to hold 
spurious mode generation below levels that cause 
degradation of cross-polarized signal isolation. 

Low power received frequency bands In the 
horizontal and vertically polarized modes taken 
through the common port 12 and the common 
square waveguide 24 are cut off at or before the 
second orthogonal mode junction 58 by the small 
square waveguide 57. The vertically polarized 
waves are split off at the first orthogonal mode 
transition 26 through the lowpass filter system and 
turned into a parallel path to the common 
waveguide axis so as to pass through the rectangu- 
lar waveguide junction 40 to the fourth port 19. In 
like fashion, horizontally polarized waves are taken 
out of the common waveguide section 42 at the 
second junction 43. and passed through the subse- 
quent lowpass filters 44, 48 to transfer through the 
second step transition 50 to the third port 18. 

The entire diplexer 10 assembly is shown in 
Rgs. 1-3 between and including the ports may 
advantageously be fabricated as a single piece 
structure by electroforming techniques. Interior 
conducting surfaces are of copper with precise 
dimensions eind definition of junctions, transitions, 
and filter sections. 

Although a number of forms and variations in 
accordance with the invention have been de- 
scribed, it will be appreciated that the Invention is 
not limited thereto but encompasses all modifica- 
tions and variations within the scope of the appen- 
ded claims. 



Claims 

1 . A waveguide system for concurrently trans- 
ferring signals of both polarizations in two different 

5 frequency bands between separate ports and a 
common port, comprising: 

a first square waveguide coupled to the 
common port; 

a pair of orthogonal mode transitions serially 
w coupled to the first square waveguide for tran- 
sitioning to a smaller square configuration; 

a third orthogonal mode transition for the 
smaller square configuration spaced apart from the 
pair of orthogonal mode transitions: 
15 a second square waveguide coupling the pair 

of orthogonal mode transitions at the smaller 
square configuration to the third orthogonal mode 
transition; 

a first pair of rectangular waveguides coupled 
20 to the pair of orthogonal mode transitions in or- 
thogonal and displaced relation therealong; and 

a second pair of rectangular waveguides 
coupled to the third orthogonal mode transition in 
orthogonal relation, wherein the first pair of rectan- 
25 gular waveguides propagates the lower frequency 
band and the second pair of rectangular 
waveguides propagates the higher frequency band 
and each of the waveguides of a pair propagates a 
different polarization, and wherein each waveguide 
30 is coupled to a separate port. 

2. The invention as set forth in claim 1 above 
wherein each of the first pair of rectangular 
waveguide means includes low pass filter means. 

3. The invention as set forth In claim 2 above, 
35 wherein the low pass filter means comprises cor- 
rugated waveguide filter means close to the asso- 
ciated orthogonal mode transition means. 

4. The invention as set forth in claim 3 above, 
wherein the first pair of rectangular waveguides 

4o' propagates wave energy received at the common 
port and the second pair of rectangular waveguides 
propagates wave energy to be transmitted at the 
common port 

5. A diplexer system for concurrent propaga- 
45 tion of microwave energy in two different frequency 

bands and at separate orthogonal polarizations, 
comprising: 

first square waveguide means sized to 
propagate both polarizations of both higher fre- 

50 quency and lower frequency bsuids; 

first and second, serially coupled orthogonal 
mode transitions disposed between and coupling 
the first and second square waveguide means, both 
said waveguide means and transition means being 

55 disposed along a common axis, and said transition 
means successively narrowing the transverse di- 
mensions of the first square waveguide in ortho- 
gonally related directions: 
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first and second waveguide means, each 
including low pass filter means for propagating the 
lower frequency band and blocking the higher fre- 
quency band, asymetrically coupled to the first and 
second orthogonaJ mode transitions; 

third orthogonal mode transition means 
coupled to the second square waveguide means; 
and 

third and fourth waveguide means for propa- 
gating the higher frequency band asymmetrically 
coupled to the third orthogonal mode transition 
means. 

6. The invention as set forth in claim 5 above, 
wherein the first and second waveguide means are 
each coupled to a different narrowing dimension of 
the associated orthogonal mode transition and each 
is oriented to propagate a different polarization, and 
wherein the third and fourth waveguide means are 
each oriented to propagate a different polarization. 

7. The invention as set forth in claim 6 above, 
wherein the first and second waveguide means are 
axially spaced along the common axis and per- 
pendicular thereto, the third waveguide means is 
collinear with the common axis and the fourth 
waveguide means is perpendicular thereto. 

a. A dtplexer comprising: 

first means including a square waveguide 
having a common port at one terminus thereof and 
propagating waves of a first frequency band and 
first and second polarizations within the first band, 
and also waves of a second higher frequency band 
and first and second polarizations within the sec- 
ond band: 

first rectangular waveguide means coupled to 
a first wall of the square waveguide for propagation 
of waves of the first polarization in the first fre- 
quency band in communication with the square 
waveguide: 

second rectangular waveguide means coupled 
to a second wall of the square waveguide, or- 
thogonal to the first wall thereof, for propagation of 
waves of the second polarization at the first fre- 
quency band in communication with the square 
waveguide, the second waveguide means being 
coupled to the first means at a spaced apart region 
along the axis of the square waveguide from the 
first rectangular waveguide means; 

orthogonal mode transition means coupled to 
the first means for propagating wave energy of the 
second frequency band in communication with the 
square waveguide; 

third rectangular waveguide means coupled to 
a wall of the orthogonal mode transition means to 
propagate waves of the first polarization in the 
second frequency band; and 

fourth rectangular waveguide means coupled 



to the orthogonai mode transition means to propa- 
gate waves of the second polarization in the sec- 
ond frequency band. 

9. A diplexer as set forth in claim 8 above, 
5 including in addition second square waveguide 

means coupling the first means to the orthogonal 
mode transition means. 

10. A diplexer as set forth in claim 9 above, 
further comprising second orthogonal mode transi- 

10 tion means coupling the first means to the first 
rectangular junction means, and first and second 
lowpass filter means coupled separately into the 
first and second rectangular waveguide means re- 
spectively. 

75 11. A diplexer as- set forth in claim 10 above, 

wherein waves of the first frequency band are 
propagated from the first means to the first and 
second rectangular waveguide means, and wherein 
waves of the second frequency band are propa- 

20 gated from the third and fourth rectangular 
waveguide means to the first means. 

12. A diplexer as set forth in claim 10 above, 
wherein the first frequency band is to be received 
at the first means with vertical and horizontal po- 

25 larizations, and wherein the second frequency band 
is to be transmitted from the first means with 
vertical and horizontal polarizations, wherein the 
first and third rectangular waveguide means propa- 
gate vertically polarized waves and the second and 

30 fourth rectangular waveguide means propagate 
horizontally polarized waves. 

13. A microwave diplexer for coupling a com- 
mon port to first and second ports to transfer 
separately orthogonally polarized received signals 

35 in a first low frequency band, and coupling the 
common port to third and fourth ports to transfer 
separately orthogonally polarized signals to be 
transmitted in a second higher frequency band, 
comprising: 

40 means comprising a common square 

waveguide means having a terminus defining the 
common port and defining a reference axis the 
common square waveguide means being dimen- 
sioned to propagate both polarizations of both fre- 

45 quency bands; 

first orthogonal mode transition means coupled 
to the common square waveguide means at a 
. spaced apart region from the common port and 
having an arm collinear with the reference axis; 

50 first rectangular waveguide means coupled to 

the first orthogonal mode transition means and 
including a junction therewith, the first rectangular 
waveguide means being oriented to transfer energy 
in tiie first frequency band of a first polarization 

55 and including lowpass filter means adjacent the 
region of juncture with the orthogonal mode transi- 
tion means; 

second orthogonal mode" transition means 
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coupled to the arm of the first orthogonal mode 
transition means that is collinear with the reference 
axis and Including a junction therewith, the second 
orthogonal mode transition means being oriented 
and dimensioned to transfer energy in the first 
frequency band of a second polarization and fur- 
ther propagating energy of both polarizations in the 
second frequency band; 

second rectangular waveguide means coupled 
to the second orthogonai mode transition means 
and including a junction therewith in a wail or- 
thogonal to and spaced apart from the first rectan- 
gular waveguide means, the second rectangular 
waveguide means being oriented to transfer energy 
in the first frequency band of the second poiariza-- 
tion and including lowpass filter means adjacent 
the region of juncture with the second orthogonal 
mode transition means; 

second square waveguide means coupled in- 
line to the second orthogonal mode transition 
means for transfer of both orthogonally polarized 
signals in a second higher frequency band; 

third orthogonal mode transition means 
co jpleo to the second square waveguide means, 
the tr.ird orthogonal mode transition means propa- 
ga:ing e^^gy of both polarizations in the second 
hiche' frequency band: 

tnird rectangular waveguide means coupled to 
a si<2e ^ail of me third orthogonal mode transition 
means for Dfopagating waves of a first polarization 
in :ne second frequency band; 

toutti rectangular waveguide means coupled 
to tne tturd orthogonal mode transition means col- 
linear with tie reference axis for propagating waves 
ot tne second polarization in the second frequency 
band; and 

port means coupled to each of the first, 
second, third and fourth rectangular waveguide 
means. 

14 The invention as set forth in claim 13 
above, wherein the first, second, and third 
waveguide means each include an angled corner 
sectjun and a section in parallel with the reference 
axis, and wherein the port means lie in a common 
plane normal to the central axis of the first and 
secono square waveguides. 

15 The inveniion as set forth in claim 13 
above, wherein the first and second rectangular 
waveguide means are orthogonally disposed rela- 
tive to each other and displaced along the refer- 
ence axis in the region of the orthogonal mode 
transition means. 

16. The invention as set forth in claim 13 
above, wnerein the lowpass filter means each com- 
pris a serial arrangement of corrugated waveguide 
filter and reduced height ridge waveguide. 



17. The invention as set forth in claim 13 
above, wherein the orthogonal mode transitions are 
each step transitions narrowing the spacing be- 
tween one opposed pair of walls of the wave prop- 

5 agating elements. 

18. The invention as set forth in claim 17 
above, wherein the first rectangular waveguide 
means propagates vertically polarized signals and 
the first orthogonal mode transition means reduces 

70 the dimension between horizontally separated 
wails, wherein the second rectangular waveguide 
means propagates horizontally polarized signals 
and the second orthogonal mode transitions means 
reduces the dimension betwen vertically separated 

15 walls, wherein the third rectangular waveguide 
means propagates vertically polarized signals and 
the third orthogonal mode transition means reduces 
the dimension between horizontally separated 
walls. 

20 
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® Four port frequency diplexer. 



© A diplexer (10) for communicating signals In two 
different frequency bands with separate polarizations 
in each band may, for example, concurrently sepa- 
rate low frequency received signals of orthogonal 
polarizations from high frequency transmitted sig- 
nals, also of orthogonal polarizations. To this end a 
common square waveguide (24) leads to serially 
disposed, axially displaced, orthogonal mode transi- 
tions (26, 42) at which branches (28, 43) are made to 
closely coupled lowpass filters (30, 44) that commu- 
nicate with separate ports (18, 19) for low frequency 
signal bands. A smaller square waveguide (57) coup- 
^ led to the second of the orthogonal mode transitions 
^communicates with another orthogonal mode transi- 
Cation (58) at which axially displaced branches (56, 60) 
communicate with other ports (16, 17) for high fre- 
quency signal bands. 

in 
o 



o. 

Ui 




Xerox Copy Centre 



02959 12A 3 I > 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 



EP 88 30 5048 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Y 
A 



Citation of document with indication, where appropriate, 
of relevant passages 



GB-A-2 117 3GQ (SOC. ITALIANA PER 
L' ESERCIZIO TELEFONICQ) 
* Wiiole document * 



US-A-3 731 235 (DITULLIO et al.) 
* Whole document * 



GB-A-2 130 444 (KABAELMETAL ELECTRO 
GmbH) 

* Page 1, lines 40-44 * 

GB-A-2 061 018 (LICENTIA 
PATENT- VERWALTUNGS-GmbH ) 

* Page 1, line 89 - page 2, line 4; 
figures 1,2 * 



The present search report has beeo drawn up for ail claims 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPUCATION ant CI. 4) 



1,2.5,6 
,8-11 

3.4.7, 
12 

13-15, 
17,18 

3.4.7, 
12 

2,5,6.8 
,10.11, 
13.15. 
16,18 

1,5,8 



1.8.9 



5-7,11. 

14,15, 

18 



H 01 P 
M 01 P 



1/161 
1/213 



TECHNICAL FIELDS 
SEARCHED ant. CI.4) 



H 01 P 



^ 
S 

i 

s 

fie 

o 
o 

& 

w 



PlaGB of search 

THE HAGUE 



Date of oompleUim Of ttie 

11-12-1989 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken atone 

Y : panicularly relevant if combined with another 

document of the same category 
A : tecbnological backgroood 
O : Qoa-writtea disclosure ' 
P : intermediate document 



DEN OTTER A.M. 



T : tbeoiy or principle underlying the invention 
E : earlier patent document, but published on, or 

after tbe filing date 
D : document cited in tbe application 
L : docaraent cited for other reasons 



A : member of the same patent family, corresponding 
document 



)CIE> <EP_ 0295812A3 l_> 



